Objective To evaluate the effectiveness of animal facilitated therapy with dolphins, controlling for the influence of the natural setting, in the treatment of mild to moderate depression and in the context of the biophilia hypothesis. Setting The study was carried out in Honduras, and recruitment took place in the United States and Honduras. Design Single blind, randomised, controlled trial. Participants Outpatients, recruited through announcements on the internet, radio, newspapers, and hospitals. Results Of the 30 patients randomly assigned to the two groups of treatment, two dropped out of the treatment group after the first week and three withdrew their consent in the control group after they had been randomly allocated. For the participants who completed the study, the mean severity of the depressive symptoms was more reduced in the treatment group than in the control group (Hamilton rating scale for depression, P = 0.002; Beck depression inventory, P = 0.006). For the sample analysed by modified intention to treat and last observation carried forward, the mean differences for the Hamilton and Beck scores between the two groups was highly significant (P = 0.007 and P = 0.012, respectively). Conclusions The therapy was effective in alleviating symptoms of depression after two weeks of treatment. Animal facilitated therapy with dolphins is an effective treatment for mild to moderate depression, which is based on a holistic approach, through interaction with animals in nature.
Introduction
Although public demand for alternative treatments in psychiatry-particularly animal facilitated therapy-has increased considerably in recent years, the lack of adequately controlled and designed research studies has led to considerable speculation. We studied the effectiveness of animal facilitated therapy with dolphins in treating mild to moderate depression and in the context of the biophilia hypothesis, controlling for the influence of the natural setting.
The term biophilia was first used by psychologist Erich Fromm to underline "the need for cultivating the capacity for love as a basis for our mental health and emotional wellbeing." [1] [2] [3] Kellert and Wilson further developed the concept of biophilia. 1 2 Its expression shows how human health and wellbeing are strictly dependent on our relationships with the natural environment. In the biophilic vision, the manifestation of emotions and the affiliation with the living diversity are an innate human tendency. Disrupting the affiliation with nature and thus losing the biophilic equilibrium means altering and damaging our psychophysical health. 4 5 Rates of depression seem to be higher in industrialised countries than in developing ones. 6 7 Numerous researchers have presented evidence showing the therapeutic value of nature and animals for sick and disabled people. [8] [9] [10] [11] [12] The aetiology of affective disorders includes genetic, biochemical, psychological, sociological, and environmental factors. 5 13-16 Among the several aspects of biophilia, we focused our study on the therapeutic benefit that the interaction with animals may have in treating mild to moderate depressive disorders. This aspect is an integral part of the concept of biophilia. We chose the bottlenose dolphin, Tursiops truncatus, was the species chosen for the animal facilitated therapy and mild to moderate depression (according to the diagnostic criteria for research from ICD-10-International Classification Of Diseases, 10th revision 17 ) as the illness to be treated. We examined biopsychological changes derived from the therapeutic use of dolphins and the effectiveness of this treatment, controlling for the influence of the natural setting (for example, water) and other non-specific environmental factors.
Methods
We studied outpatients, recruited through announcements on the internet, radio, newspapers, and hospitals in the United States and Honduras between November 2002 and December 2003, who had a diagnosis of a mild or moderate depressive disorder according to ICD-10 criteria. 17 To avoid social desirability bias in responses to assessment, we emphasised the fact that people were only taking part in a research study and told them not to expect any improvement. Eligibility criteria for the study included an age of 18-65 and a score of at least 11 on the modified, 17 item, Hamilton rating scale for depression 18 at baseline, after a period of four weeks without taking drugs. On this scale, higher scores indicate more severe depression. Serious anxiety disorder was defined a priori as a score on Zung's self rating anxiety scale of 45 or more. 19 Patients were required to discontinue taking any kind of antidepressant drugs or psychotherapy at least four weeks before entering the study. We excluded patients with psychotic features, major depressive disorders, cyclothymia, or bipolar disorders. Patients were not allowed to take antidepressant or anxiolytic drugs during the study.
Procedure
All patients provided written informed consent to participate. Field research work took place at the Roatan Institute for Marine Sciences (Roatan, Bay Islands, Honduras) between July 2002 and December 2003. After participants had read the information form we asked them for a medical certificate from their treating therapist that confirmed a diagnosis of mild or moderate depression without psychotic features. Once participants had been selected by the panel of psychiatrists and clinical psychologists, and on their arrival at the institute, they were asked to sign the patients' consent form. A psychological and medical examination was then done, and participants received an induction to the institute facilities and the island. Experienced clinical raters who were blinded to treatment assignments, to the hypothesis under testing, and to the fact that block randomisation was being used administered the Hamilton rating scale for depression at baseline and at the end of the treatment.
We followed this protocol during the entire research period. We used block randomisation to assign participants randomly to one of two groups of treatment. 20 A research assistant used a random number table to generate the block allocation sequence. The block lengths were 2, 4, 6 and varied randomly. The allocation sequence was concealed until treatments were assigned. We kept the randomisation sequence hidden from the investigators giving the treatments by using a set of opaque numbered sealed envelopes, each containing the allocation for one patient. The appropriate envelope then went to an external medical officer. In the experimental group, all subjects were assigned to an animal care programme, and all trials were conducted in the presence of dolphins. Participants were asked to play, swim, and take care of the animals. They had an introductory session, to explain about dolphin behaviour and water safety. The first part of the trial, which took half an hour, was structured so the participants could familiarise themselves with the animals. Participants were standing in the water, close to the trainer. The dolphins, following the trainer's signals, performed trained behaviours (such as a jump or a swim). Participants were able to touch the dolphins when close to the trainer. The second part of the trial, another half an hour, was unstructured, and free and spontaneous interactions occurred. Participants were snorkelling in the water with the dolphins. In the control group, participants were assigned to an outdoor nature programme featuring the same water activities as the animal care programme but in the absence of dolphins, to control for the influence of water and other, non-specific, environmental factors. In the outdoor nature programme, participants had to swim and snorkel in the barrier coral reef for one hour a day and had a similar degree of individualised human contact as in the animal care programme. Patients were informed of the marine ecosystem, the barrier coral reef (the second largest in the world after the great barrier reef of Australia), and water safety.
Each session took about one hour a day. To avoid disappointment for the participants in the control group, which might have affected the results of the study, they also had a day session with the dolphins at the end of the treatment and after the final evaluation. Both programmes were run simultaneously and lasted for a period of two weeks for each group. The treatments were given daily, Monday to Friday, one hour per day.
Assessment
Behavioural and psychological measures were conducted at baseline and at the end of treatment by using a modified, 17 item, Hamilton rating scale for depression, 18 the Beck depression inventory, 21 22 , and the Zung self rating anxiety scale. 19 In the modified Hamilton scale, we did not consider the last four original items because they describe aspects of the illness rather than its severity (such as diurnal variation). We defined a clinically important improvement a priori as a Hamilton score of no more than 7 at the end of treatment, and a satisfactory therapeutic response as a reduction in the Hamilton score by at least 50% from baseline to the end of treatment.
Our hypothesis was that a clinically important improvement of the depressive symptoms of the patients would be 80% in the animal care programme and 30% in the control group. On the basis of 0.8 power to detect a significant difference (P = 0.05; two sided), we needed 30 patients in total. To compensate for patients whom we could not evaluate, we planned to enrol 50 patients in total.
Statistical analysis
We used SPSS, version 11 (SPSS, Chicago, IL, USA) for our statistical analysis. We conducted preliminary t tests for equality of means for two independent groups of observations for the Hamilton, Beck, and Zung's scores, to evaluate the significance of the changes in the scores from baseline to the end of treatment. The primary analysis was a modified analysis by intention to treat and last observation carried forward.
Results
Altogether 105 patients responded to the invitations for the study. We included 50 patients but then excluded 20 of these for non-compliance or other reasons (for example, they could not reach the island); 55 patients did not meet the selection criteria. A total of 30 patients underwent block randomisation: 15 were assigned to the experimental group to take part in the animal care programme, and 15 to the control group, to take part in the outdoor nature programme (table 1). In the control group, three participants withdrew their consent before the treatment started, and in the experimental group, two participants dropped out after the first week of treatment.
Treatment and efficacy
The preliminary two tailed t test for equality of means for two independent groups of observations for the Hamilton and Beck scores from baseline to the end of treatment was highly significant in the patients who completed treatment (animal care programme, n = 13; outdoor nature programme, n = 12). For the Hamilton scale (95% confidence interval 1.66% to 6.11%, P = 0.002; equal variances not assumed), the mean differences in change scores for the animal care programme and the outdoor nature programme were 8.38 (SD 1.98) and 4.50 (SD 3.15), (20) 2 (13) 5 (17) The difference between the groups did not reach significance.
respectively. For the Beck depression inventory-IA (2.43% to 13.3%, P = 0.006; equal variances assumed), the mean differences in scores between the programmes were 15.46 (SD 5.69) and 7.58 (SD 7.42), respectively. Therefore the animal care programme had a significantly higher effect in decreasing the depressive symptoms of the subjects than the outdoor nature programme. For the modified analysis by intention to treat and last observation carried forward, the two tailed t test for equality of means for two independent groups of observations confirmed the significant differences for the Hamilton and Beck scores (table  2) . The animal care programme group improved significantly more than the outdoor nature programme group for both scales.
The proportion who fell below the cut-off point on the Hamilton scale (participants who completed the study and received a score no higher than 7 on this scale) was 77% for the animal care programme and 25% for the outdoor nature programme. For the sample analysed by modified intention to treat and last observation carried forward, the proportions were 67% and 20%, respectively.
Although the mean anxiety scores in both treatment groups fell, the t test for the Zung scores did not reach significance (95% confidence interval − 0.65% to 9.24%, P = 0.086; equal variance assumed). The mean difference in change scores for the animal care programme was 11.46 (SD 6.32) and for the outdoor nature programme 7.17 (SD 5.57). The animal care programme did not have a significantly greater effect in reducing the anxiety symptoms of the subjects than the outdoor nature programme. However, only 40% of the sample had a clinically important anxiety score before the treatment (Zung score > 45). In other words, only 40% of the sample under study had mild or moderate depression with anxiety symptoms before the treatment. For the modified analysis by intention to treat and last observation carried forward, the t test for equality of means for two independent groups of observations for the Zung scores did not reach significance (table 2) .
Discussion
Animal facilitated therapy with dolphins is more effective than "water" therapy in treating people with mild to moderate depression after the influence of the natural setting has been controlled for, as shown by our randomised, single blind, controlled trial. The animal care programme improved the depressive symptoms of the participants significantly more than the outdoor nature programme. The natural setting itself is also an important factor that has to be considered in the treatment of emotional disorders. This is confirmed by other studies. 8 23 24 The effects exerted by the animals were significantly greater than those of just the natural setting. The echolocation system, the aesthetic value, and the emotions raised by the interaction with dolphins may explain the mammals' healing properties. Further research to explore the influence of sounds and the echolocation system is needed.
Depressive symptoms improved after two weeks of treatment. In conventional therapy-psychotherapy or drug therapysymptoms usually improve substantially after four weeks. No side effects were noted, although accidental injuries may occur. Although water phobia and inability to swim represent limitations of the treatment, the presence of dolphins may help to overcome such limitations, functioning as a distractive element. The difference in reduction of anxiety symptoms between the animal care programme and the outdoor nature programme did not reach significance; however, only 40% of the sample under study had clinically important anxiety symptoms before the treatment. The overall reduction in the anxiety symptoms in both treatment groups may be explained by the therapeutic property of water in relieving anxiety, as shown in other studies.
24
Limitations A limitation of our study that is common to all studies of psychotherapy was our inability to blind participants to the treatment; knowledge of the intervention may therefore have influenced their reactions. Another limitation was posed by the restrictive exclusion criteria, which may reduce the generalisability of the findings. To avoid social desirability bias in responses to assessment, we emphasised to the patients the fact that they were only taking part in a research study and told them not to expect any improvement. To prevent disappointment in the participants in the control group-which might have affected the results of the study-they also had a day session with the dolphins after the final evaluation. Participants in the control group were therefore not excluded from an encounter with dolphins. Because of logistical and financial limitations, we did not do a follow-up study; however, three months or more after the intervention, the 10 participants in the animal care programme and the three participants in the outdoor nature programme who had a score of no more than 7 on the Hamilton rating scale for depression at the end of treatment (clinically important improvement) provided a self report about their mental health status. Nine of the 10 participants in the animal care programme and all three of the outdoor nature programme reported lasting improvement and did not require treatment. Table 2 Mean of the difference in scores from baseline to end of study and mean scores at baseline and week 2 on the Hamilton rating scale for depression, Beck depression inventory, and Zung's self rating anxiety scale in the modified intention to treat sample* *Scores represent the amount of reduction from baseline to end of treatment. Higher scores on the scales, indicate more severe depression or anxiety. †t test for independent groups of observations, comparing mean difference in change scores for treatment group and control group. The 95% confidence interval refers to the mean difference in change scores; equal variance assumed. ‡Confidence interval for mean difference in change scores between baseline and week 2.
Conclusions
The biophilic method of intervention represents a new emphasis in psychiatry and has the potential to bring alternative clinical strategies to the treatment of emotional disorders. Psychiatric rehabilitation occurs operating on the emotional, holistic, and psychophysical aspects of participants through the interaction with animals in nature and the stimulation of the nervous system through the senses. Our psychophysical health is strictly dependent on the environment, hence the importance to protect and conserve it.
